ABSTRACT. In an attempt to present a unified treatment of the various polynomial systems introduced from time to time, new generating functions are given for the sets of polynomials {S" ¿ (A.; x)} and {7"¿ ^ '(\; x)}, defined respectively by (6) and (29) 
1. Introduction. Recently, H. B. Mittal [6] demonstrated some applications of the differential operator A closer look at the defining relation (4) would evidently expose a number of superfluous parameters on its right-hand side. For instance, one can replace, without any loss of generality, x by ((-l)qx/c)l^p~q^. Also, in the generating relation (5), t can conveniently be replaced throughout by t/x. Furthermore, it would suggest the following interesting extension of Theorem 1.
Theorem 2. Corresponding to the power series \p(u) given by (3), let ln,q](-ri)k(l + a + (ß+l)n)Xk (6) Sia>ß)(\-x)= y ---Tfc* » W **t<M> ¿L (l + a + ßn\x+q)k where a, ß and X are arbitrary constants, real or complex, and q is an arbitrary positive integer.
where w is a function of t defined by (8) w = t(l +wf+1, w(0) = 0.
(We assume throughout that a and ß take on such values that equations like (7) make sense.) Since it is readily seen that (9) /&#(*;x) = S^-^-'Kp -mq,(-QW«), Theorem 1 would follow from Theorem 2 in the special case when, for instance, X and ß > 0 take on integral values only. Our proof of Theorem 2 is direct; it does not make use of the differential operator Tk defined by (1) . Indeed, in view of the elementary relationship (~n)k = (-l)fc«!/(« -k)\, 0 < k < «, we observe that The inner series can be expressed in a closed form by using the following consequence of Lagrange's expansion formula [7, p. 302 [6, p. 82 (9.9) ] is a special case of a result of Chaundy [3, p. 62 (25) ], which is also contained in the aforementioned generating relations [11, p. 591 (9)] and [13, p. 233 (12) ].
In this section we consider applications of Theorem 2 when X is a positive or negative integer. First of all we observe that, in the special case X = -1, if we set q = ß = 1, a = c -1, yk = 8k/k\ and replace x, / by 1/x and -xi, respectively, Theorem 2 would reduce fairly readily to the known generating relation (14) of Rainville [9, p. 296]. Note that this formula of Rainville [9] would follow also from Theorem 2 if we set X = 0, q = 1, ß = -2, a = -c, yk = 5k/k\, and replace x, t by -1/x and xi, respectively.
On the other hand, for X = m -2, m being a positive integer,"? = ß = 1, a = a, Theorem 2 with x replaced by (-l)mx, and yk by yk/k\, was given recently by Brown [1, p. 58, Theorem H].
Next we specialize the power series in (3) by means of License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use (12) H») = rFslai> "' ,ar;bx,"' ,bs;u], giving us (i3) yk = jn <flj)kl \k\ n (bj)kl~\ k >o.
The most interesting special cases would seem to occur when ß = 1 and X = ±(P~ 1)>P being an arbitrary positive integer. We are thus led to the hypergeometric generating functions In the special case p = q, if we let q -*■ 1, both ( 14) and (15) In view of (6) it seems natural to consider also the function defined by the series a«i/, äs before, S^^ÇK; x) is given by (6) and w is given by (8) .
For 7 = a, the generating relation (27) would simplify considerably. On the other hand, its limiting case as 7 -► °° corresponds formally to our generating function (7) . Thus it would seem obvious that, for finite 7, 7 =£ a, Theorem 3 may be looked upon as being independent of Theorem 2.
Yet another interesting special case of the generating relation (27) would occur when we set X = 0 and choose 7 so that (a -7) is a positive integer. We are thus led to what is essentially the same as Theorem 3 of Zeitlin [15, p. 410 ].
4. An associated set of polynomials. We define the set of polynomials Po) a*^'-i+**wfIf;?,+,*)£.
which follows also from (25) when 7 = 0: and wherein w is given by equation (8), and we obtain where a, ß and X are arbitrary constants, real or complex, q is a positive integer, and w is a function of t defined by (8) .
For ß = 1, the generating relation (32) would reduce to the elegant form
where f(a; u) is defined by (31).
A special case of our formula (33) when q = 1 and X = m -2, m being a positive integer, was given earlier by Brown [1, p. 61, Theorem I].
We remark in passing that even though the generating function in (32) is not contained in Theorem 2 or Theorem 3 of this paper, it is essentially an integrated form of the generating function given by Theorem 2.
5. Polynomials in several variables. In order to give a multidimensional extension of the generating relations (7) and (27) It may be of interest to remark here that formula (39), which evidently provides a multidimensional extension of the generating relation (7), is essentially equivalent to the special case y = a of its parent formula (37). Note also that by specializing the coefficients C(kx, • • • , kr) by means of equation (10) 
